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(54) Wireless remote control system for electrical devices 



(57) A wireless remote control system for controlling 
electrical devices includes one or more RF transmitters 
and RF receivers. The RF receivers are installed along 
with the electrical device, such as a light fixture, is 
located and includes a receiver switch for controlling 
electrical power to the electrical device. RF transmitters 




are located where remote control switches are desired 
for the electrical devices to be controlled. The RF trans- 
mitters are activated by a transmitter switch, such as a 
push button or toggle switch or are automatically acti- 
vated by. for example, a thermostat or an alarm system. 



Prirted by Xettw (UK) Bu&mefcS Services 

2.16.7/3 6 



1 



EP 0 923 060 A2 



2 



Description 

[0001 ] This application claims the benefit of United 
States Provisional Patent Application Serial No. 
60/069,659 filed December 12, 1997. 

BACKGROUND OF THE INVENTION 

[0002] The field of the invention is controls for electri- 
cal devices. 

[0003] Electrical devices such as light fixtures, air con- 
ditioners and other appliances are frequently controlled 
by one or more remotely located switches or other con- 
trols remotely located from the electrical devices. In 
some instances, one or more remotely located switches 
or other control devices also control electrical wall out- 
lets where devices are plugged in for electrical power. In 
all of these situations, the remotely located switches or 
other remote controls are typically installed within a 
building's structure, such as the interior or exterior walls, 
and are physically hardwired into the particular circuit in 
the wiring system which supplies electric power to the 
device, or are otherwise connected via wiring to the 
device to be controlled. For example, when a building's 
electrical wiring is installed to service the building s var- 
ious light fixture locations and light switches, additional 
wiring must also be installed and routed through each 
individual light switch installation at their remote loca- 
tions. 

[0004] Thus, in a typical residential or commercial 
building, wiring from the relatively high voltage main 
electrical power must be routed to each remote light 
switch location as well as to the particular light fixture 
location or electrical outlet controlled by the remote light 
switch. In such installations, once the light switch is 
installed, it is then limited to controlling only the particu- 
lar light f ixture location or other device or outlet to which 
it is wired. 

[0005] The need for running electrical wire through 
conventional light switch installations greatly increases 
the costs and materials associated with electrical wiring 
installations. Moreover, the running of additional high 
voltage wiring through various wads in order to service 
tight switches increases the fire dangers associated 
with electrical wiring. Thus, there is a need for an effi- 
cient and safe system for remotely controlling electrical 
devices such as light f ixtures and other devices and/or 
wall outlets without the extra wiring required for remote 
switch installations such as wait mounted light switches. 

SUMMARY OF THE INVENTION 

[0006] To these ends a wireless remote control sys- 
tem eliminates the need for the unnecessary wiring 
used with conventional light switches and other remote 
switches. The wireless remote control system can be 
used to control a number of different electrical devices 
such as pumps, motors, heaters, lights and systems of 



light fixtures to name a few. 

[0007] In a first aspect of the present invention, a wire- 
less remote control system has a RF receiver located 
near the device to be controlled and electrically con- 

5 nected to the device and the electrical power supply to 
the device. The wireless remote control system also 
includes a RF transmitter remotely located from the RF 
receiver and the device to be controlled. The RF trans- 
mitter emits a RF signal that is receivable by the RF 

io receiver. In response to the RF signal, the RF receiver 
activates a switch, which thereby controls the electrical 
power to the device to be controlled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0008] 

FIG. 1 is a schematic view of a lighting system uti- 
lizing conventional wired remote switches. 

20 FIG. 2 is a schematic view of a lighting system of 
FIG. 1, utilizing a preferred embodiment of the wire- 
less remote control system. 
FIG. 3 is a schematic view of a preferred conven- 
tional RF transmitter. 

25 FIG. 4 is a schematic view of a preferred conven- 
tional RF receiver. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 

[0009] Turning now in detail to the drawings. Figure 1 
illustrates a conventional installation of electrical 
devices in a residential structure. The electrical devices 
to be remotely controlled in the conventional installation 

35 shown in Figure 1 are light fixtures 10. The means of 
remotely controlling light fixtures 10 is a series of con- 
ventional light switches 12 that are included in the elec- 
trical wining installation 14 of the residential structure. 
Figure 1 also illustrates various electrical wiring routes 

40 16 that are necessitated by the use of conventional 
wired light switches 12. Electrical wiring routes 16 are 
unnecessary when a wireless remote controlled system 
20 is utilized to control light fixtures 10. 
[001 0] Ftgure 2 illustrates a preferred embodiment of 

45 a wireless remote control system 20 used to control the 
same configuration of multiple light fixtures 10 depicted 
in Figure 1. It can be seen that wiring routes 16 shown 
in Figure 1 have been eliminated as unnecessary when 
the wireless remote control system 20 is used. 

so [0011] The preferred embodiment wireless remote 
control system 20 of Figure 2 is comprised of multiple 
RF transmitters 22 and RF receivers 24. With reference 
to Figures 2 and 3, RF transmitters 22 can be advanta- 
geously mounted within the walls 28 of the residential 

55 structure at locations where remote control switches 26 
are desired. Each RF transmitter 22 is a compact unit 
having a conventional RF signal emitter operating pref- 
erably in a FM band within the range of 400 MHz -900 
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MHz. Preferably, each RF transmitter 22 in wireless 
remote control system 20 uses the same frequency 
band. The selection of a particular frequency band for 
the wireless remote control system 20 depends on the 
geographical area where the system is to be used and 
the availability of frequency bands in that area. A pre- 
ferred system for Europe operates in the 430 MHz band 
at 433.32 MHz. 

[0012] An example of a preferred RF transmitter 22 is 
shown in schematic form in Figure 3. RF transmitter 22 
is preferably operated at a relatively low voltage and can 
be battery powered using, for example, a pair of N-size 
1.5V battery cells. Other low voltages are possible. The 
power associated with operating RF transmitter 22 is 
thus very low. Because of the relatively low voltage (for 
example. 1 .5 V) and low power of RF transmitter 22. the 
resulting electrical current is extremely low. in the micro- 
amp range. As a result, the risk of sparks at RF trans- 
mitter 22 is greatly reduced or even eliminated, which 
greatly reduces the fire risk from present system. 
[001 3] In a preferred embodiment, each RF transmit- 
ter 22 is activated by a transmitter switch 26 which is 
preferably wall mounted along with RF transmitter 22 
and effectively replaces the conventional wall mounted 
push button or toggle switches 12 presently used in 
many conventional installations, such as the lighting 
system shown in Figure 1. RF transmitter 22 can be 
advantageously mounted within the wall 28 and behind 
the transmitter switch 26. In a preferred embodiment, 
the transmitter switch 26 is a push button type. Trans- 
mitter switch 26 can also be a toggle switch or other 
type of conventional switch, including, for example, a 
thermostat controlled switch or a switch activated by an 
alarm system. A thermostat-controlled switch could be 
used to control, for example, an air conditioning device 
or a heating device. 

[001 4] RF transmitter 22 can effectively emit a RF sig- 
nal 23 through non-ferro obstacles such as walls, pan- 
els, ceilings, and the like. The range of a preferred 
conventional RF transmitter 22 is about thirty (30) 
meters in an open space. 

[001 5] The RF signal 23 emitted by RF transmitter 22 
is received by RF receiver 24. An example of a preferred 
RF receiver 24 is shown in Figure 4. In a preferred 
embodiment, RF receiver 24 is a compact unit and is 
mounted within a wall or ceiling 30 at or near the loca- 
tion of the device to be remotely controlled, such as a 
light fixture 10 or an electrical outlet In a prefened 
embodiment, RF receiver 24 receives power from the 
main electrical power (e.g., 110 Volts AC) and is con- 
nected in the electrical circuit 25 to the light fixture 10 or 
outlet to be remotely controlled. 
[0016] RF receiver 24 preferably comprises a rela- 
tively lower voltage component 32, operating at about 
12 Volts, and a higher voltage component 34, operating 
at the main electrical voltage of the house or structure 
(about 220 V to 240 V in Europe or about 100 V to 140 
V in the United States). Lower voltage component 32 



comprises the conventional electronic RF receiver com- 
ponents associated with the receiving of RF signal 23. 
[0017] Higher voltage component 34 of the RF 
receiver 24 is comprised of receiver switch 36 that con- 

5 trols the electric power to light fixture 10 or other device 
to be controlled. Higher voltage component 34 of RF 
receiver 24 can be advantageously contained in a small 
sealed case 38. Sealed case 38 is preferably made of a 
hard and fire resistant plastic -type material which 

10 serves to seal the higher voltage component 34. includ- 
ing receiver switch 36, from the outside environment 
and to garvanically separate higher voltage component 
34 from the electronic RF receiving components of 
lower voltage component 32. Sealed case 38 allows RF 

is receiver 24 to be installed outdoors or in very humid or 
wet environments, such as bathroom light fixtures, with- 
out the risk of electrical shorts or sparks from receiver 
switch 36. Sealing receiver switch 36 within sealed case 
38 thus results in enhanced safety from fire when the 

20 present remote control system 20 is utilized. 

[0018] In response to RF signal 23 emitted by RF 
transmitter 22, RF receiver 24 activates receiver switch 
36, which switches on or off the electrical power to light 
fixture 10 or to the electrical outlet or other device to 

25 which it is connected. Alternatively, RF receiver 24 can 
also be used to variably control the electric power of a 
device to which "rt is connected by varying the electrical 
resistance in response to the RF signal 23 received 
from the RF transmitter 22. 

so [0019] In a preferred embodiment, RF receiver 24 is 
programmable and can be automatically programmed 
to respond to a particular RF signal 23 from a particular 
RF transmitter 22. In this embodiment RF transmitter 
22 is provided with one or more conventional on/off DIP 

35 switches which can be configured to permit the control 
of a large number of different Eight fixtures or other 
devices with a single remote control system operating 
within a single frequency band For example, when 
there are six (6) DIP switches, there are 64 different 

40 codes or addresses that can be set depending on the 
on/off combinations of the DIP switches. Each combina- 
tion of DIP switch settings represents a unique code or 
address that can correspond to a particular light fixture 
1 0 or set of light fixtures to be controlled. 

4$ [0020] RF transmitter 22 can also have multiple chan- 
nels, with each channel having its own set of DIP 
switches. In this manner, a single RF transmitter 22 can 
control multiple sets of tight fixtures 10 or other devices 
through RF receivers 24 programmed to the appropriate 

so codes or addresses. Figure 3 depicts one channel and 
two channel RF transmitters 22. 
[0021 ] When RF receiver 24 is automatically program- 
mable, H is probed by setting it to a set/reset mode and 
emitting a RF signal 23 from the particular RF transmit- 

55 ter 22 desired to control that RF receiver 24. Once the 
RF receiver 24 responds to the RF signal 23. it is then 
programmed to thereafter respond only to RF transmit- 
ters 23 with the same code or address (i.e. the same 
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DIP switch settings). CI 
[0022] In an alternate preferred embodiment, both RF 
transmitter 22 and RF receiver 24 are provided with one 1 - 
or more conventional on/off DIP switches to permit the 
individual control of a multiple light fixtures or other s 
devices with a single remote control system operating 
within a single frequency band. In this embodiment, the 
DIP switches on a particular RF transmitter 22 are set to 
correspond with the DIP switch settings on a particular 
RF receiver 24. As before, each combination of DIP io 
switch settings represents a unique code or address 
that can correspond to a particular light fixture 10 or set 
of light fixtures to be controlled. 
[0023] In the preferred embodiment shown in Figure 
2, wireless remote control system 20 operates multiple is 
sets of light fixtures 10 on different electrical circuits. 
These circuits are shown as 10-A, 10B, 10-C and so on. 
The wireless control of light fixtures 10 or other electri- 
cal devices on different electrical circuits by separate 
RF transmitters 22 operating on a single frequency 20 
band is achieved by programming RF rece'vers 24 to 
respond to the desired RF transmitters 22 or, alterna- 
tively, by setting the DIP switches on RF receivers 24 
and RF transmitters 22 such that the desired light fix- 2. 
tures 10 or circuits are controlled by a desired remote 2s 
transmitter switch 26. 

[0024] As shown in Figure 2, for any particular circuit 
which may have one or more light fixture 10 or other 
device, there need be only one RF receiver 24 which 
can control the power to that circuit. Once wireless 30 3. 
remote control system 20 is installed, if an additional 
light switch location is desired, one can simply install an 
additional RF transmitter 22 and transmitter switch 26 
and set the DIP switches on the new RF transmitter 22 
to correspond to the programming or the DIP switch set- 35 
tings on a particular RF receiver 24 on the circuit to be 
controlled. The DIP switches can also be easily recon- 
figured by a user of the system to change the light fix- 4. 
tures to be controlled by an existing transmitter switch 
26. Additionally existing transmitter switch 26 and RF 40 
transmitter 22 placements can easily be moved without 
the need for changing the electrical wiring of the struc- 
ture. 

[0025] Thus, a wireless remote control system utilizing 5. 
existing conventional components has been disclosed. 45 
When used, the system reduces the cost and complex- 
ity of wiring installations while improving fire safety. 
Moreover, the system is easy to use and install and is 
flexible so that changes can be easily made to repro- 
gram the switches to control different electrical devices, so 6. 
While embodiments and applications of this invention 
have been shown and described, H would be apparent 
to those skilled in the art that many more modifications 
and substitutions of Known equivalents are possible 
without departing from the scope of the invention/The ss 
invention, therefore, is not to be restricted except in the 
spirit of the appended claims. 



A wireless remote control system for controlling 
electrical devices, comprised of: 

a RF receiver which is installed within a build- 
ing structure and which is connected to an 
electrical device, the RF receiver also being 
connected to an electrical power source for 
supplying electrical power to the electrical 
device, the RF receiver having a means for 
receiving a RF signal and a receiver switch 
whereby the receiver switch controls the elec- 
trical power supplied to the electrical device in 
response to the RF receiver receiving a RF sig- 
nal; 

a RF transmitter remotely located from the RF 
receiver and which is capable of transmitting a 
RF signal that is receivable by the RF receiver; 
and 

a transmitter switch device capable of activat- 
ing the RF transmitter. 

The wireless remote control system for controlling 
electrical devices of claim 1 , wherein the transmitter 
switch device is a wall mounted light switch and the 
RF transmitter is installed within a wall structure 
behind the transmitter switch device. 

The wireless remote control system for controlling 
electrical devices of claim 1 or 8. wherein the RF 
transmitter and the RF receiver each can be pro- 
grammed with an adjustable code whereby the RF 
receiver will only respond to the RF signal from the 
RF transmitter if the RF transmitter and RF receiver 
are programmed with the same code. 

The wireless remote control system for controlling 
electrical devices of claim 3, wherein the RF trans- 
mitter has a plurality of transmit channels and each 
channel can be programmed with a separate ajust- 
able coda 

The wireless remote control system for controlling 
electrical devices of claim 3, wherein the adjustable 
code on the RF transmitter and the RF receiver is 
programmed using one or more DIP switches on 
the RF transmitter and the RF receiver. 

The wireless remote control system for controlling 
electrical devices of daim 1, wherein the RF 
receiver is comprised of a higher voltage compo- 
nent operating at the vottage of the main electrical 
power supply of the building, and a lower voltage 
component, wherein the higher voltage component 
is contained within a sealed case and is comprised 
of the receiver switch, and the lower voltage compo- 
nent is comprised of the means for receiving the RF 
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signal. 

7. The wireless remote control system for controlling 
electrical devices of claim 1 or 8, wherein the trans- 
mitter switch device is a thermostat controlled 
switch or controlled by an alarm system. 

8. A wireless remote control system for controlling 
electrical devices, comprised of: 

a RF receiver which is installed within a build- 
ing structure and which is connected to an 
electrical device, the RF receiver also being 
connected to an electrical power source tor 
supplying electrical power to the electrical 
device, the RF receiver having a means for 
receiving a RF signal and a receiver switch 
whereby the receiver switch controls the elec- 
trical power supplied to the electrical device in 
response to the RF receiver receiving a RF sig- 
nal; 

a RF transmitter which is installed within the 
building structure at a location remote from the 
RF receiver, and which is capable of transmit- 
ting a RF signal that is receviable by the RF 
receiver; and a transmitter switch device capa- 
ble of activating the RF transmitter. 

9. The wireless remote control system for controlling 
electrical devices of claim 8. wherein the RF 
receiver is comprised of a higher voltage compo- 
nent operating at the voltage of the main electrical 
power supply of the building, and a lower voltage 
component, wherein the higher voltage component 
is comprised of the receiver switch, and the lower 
voltage component is comprised of the means for 
receiving the RF signal. 

10. A wireless remote control system for controlling 
electrical devices, comprised of: 

a plurality of RF receivers which are installed 
within a building structure wherein each RF 
receiver is connected to an electrical device 
and an electrical power source for supplying 
electrical power to the electrical device, the RF 
receivers each having a means for receiving a 
RF signal and a receiver switch whereby the 
receiver switch controls the electrical power 
supplied to the electrical device in response to 
the RF receiver receiving a RF signal: 
a plurality of RF transmitters which are installed 
within the building structure at locations remote 
from the plurality of RF receivers, wherein the 
RF transmitters are capable of transmitting RF 
signals that are receivable by one or more of 
the plurality of RF receivers, and wherein each 
of the RF transmitters has a transmitter switch 
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device installed along with the RF transmitter 
and which is capable of activating the RF trans- 
mitter; and 

wherein the RF transmitters and the RF receiv- 
ers each can be programmed with an adjusta- 
ble code whereby the RF receivers will only 
respond to the RF signals from the RF trans- 
mitters if the RF transmitters and RF receivers 
are programmed with the same code. 

11. The wireless remote control system for controlling 
electrical devices of claim 10, wherein the transmit- 
ter switch devices are wall mounted light switches 
and the RF transmitters are installed within wall 
structures behind the transmitter switch devices. 

12. The wireless remote control system for controlling 
electrical devices of daim 10, wherein the adjusta- 
ble code on the RF transmitters and the RF receiv- 
ers is programmed using one or more DIP switches 
on the RF transmitters and the RF receivers. 

1 3. The wireless remote control system for controlling 
electrical devices of claim 10. wherein each of the 
RF receivers are comprised of a higher voltage 
component operating at the voltage of the main 
electrical power supply of the building, and a lower 
voltage component, wherein the higher voltage 
component is contained within a sealed case and is 
comprised of the receiver switch, and the lower volt- 
age component is comprised of the means for 
receiving the RF signal. 

1 4. The wireless remote control systsem for controlling 
electrical devices of claim 10, wherein at least one 
of the transmitter switch devices is a thermostat 
controlled switch or controlled by an alarm system. 
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(57) A wireless remote control system for controlling 
electrical devices includes one or more RF transmitters 
and RF receivers. The RF receivers are installed along 
with the electrical device, such as a light fixture, is 
located and includes a receiver switch for controlling 
electrical power to the electrical device. RF transmitters 



are located where remote control switches are desired 
for the electrical devices to be controlled. The RF trans- 
mitters are activated by a transmitter switch, such as a 
push button or toggle switch or are automatically acti- 
vated by, for example, a thermostat or an alarm system. 
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